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• Solar System main science is made by dedicated 
Space missions

– Few targets visited In Situ

• SPICA can

– Characterise all the other interesting targets

– Study the variability overt time of SS targets

– Make follow-up observations impossible to perform in situ  

IR Space telescopes vs Planetary Science (1)



IR Space telescopes vs Planetary Science (2)

• For IR space telescopes such as ISO, Spitzer, Hubble 
Space Telescope, Herschel, Planetary science issues are 
usually a secondary goal

• Usually large main belt asteroids are observed as 
“photometric calibrators”

• Nevertheless, high number of publication in high impact 
factor Journals (1988-2012: 420 papers) 

• Many outstanding results were obtained 



• MB asteroids, Centaurs and Trans neptunians science 

– Spitzer 51, HST 62, Herschel 15, ISO 17

• Comets study

– Spitzer 33, HST 82, Herschel 7, ISO 13

• Dust ring discoveries and analysis

– Spitzer 1, HST 14

• Giant planet Atmospheres study

– Spitzer 1, HST 110, Herschel 5, ISO 10

IR Space telescopes vs Planetary Science (3)



151 citations (source Scopus)Nature 2011
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191 citations (source Scopus)

Science 2006



Spica vs Solar System Objectives

• MB asteroids, Centaurs and Trans neptunian science 
– Surface mineral composition, physical (e.g. size, mass, orbital 

parameters, albedo) and thermal properties (inertia, beaming 
factor)

• Comets study
– Coma, tail, nucleus and ejecta investigations
– dust mineral composition
– Volatiles degassing rate 
– Gas isotopic ratios

• Dust ring discoveries and analysis
– Saturn and Jupiter ring, discovery of new dust ring/torus (e.g. 

Mars)

• Giant planet Atmospheres study
– Search for minor organic species (Uranus, Neptune)



1. Saturn largest ring study

2. Vesta and Ceres investigations

3. Martian dust torus detection & study

SPICA future observations: three examples



In 2009 Spitzer serendipitously observed the Phoebe ring 
of Saturn,  a huge dust ring about 12.106 km in radius and 
3.106 km in thickness

Saturn largest ring study (1)



The infall of 
ring material 
should be 
responsible of 
the dark 
deposits 
covering the 
leading 
hemisphere of 
Iapetus.

Its shape and inclination 
make likely the ring to be 
produced by dust 
sputtered from the Phoebe 
satellite.

Saturn largest ring study (2)



MIPS indipendent
observations

Saturn largest ring study (3)



from Verbiscer et al. (2009)

SMI FoV ~ 600 arcsec ~ 68 Rs

SAFARI FoV: 120 arcsec ~ 14Rs

Vertical profiles of flux scattered 
by the ring at 24 mm wavelength 

and at several radial distances 
(Rs = Saturn radius)

Saturn largest ring study (5)



Vesta and Ceres Investigations (1)
The DAWN spacecraft that has been in orbit around Vesta for approximately
14 months and was able to discover geometric the largest albedo ever
observed so far for Solar System (before Ceres!!) and an unexpected OH rich
object

At present it is orbiting since 12 months around Ceres showing a very
complex environment maybe the perfect environment for an important
hydrothermal activity



Ceres Investigation (2)

2014 Herschel discovery

Water band @ 538 mm 



Ceres Investigation (2)



Ceres Investigation (3)

• Are there active hydrothermal processes on the sub 
surface of Ceres?

• Are there active cryovolcanic processes on Ceres 

• Can we detect probe water and/or other molecular 
compounds resulting from these processes (e.g. CO2) 
with SPICA?

• Can we characterize the Ceres exosphere and its varation
over time?



Vis to IR sources of spectral features  of solid 

materials i.e. surfaces of rocky bodies

• Two basic types of processes from 0.4 - 50 µm

– Electronic (~0.4 to 2 µm) Vis-NIR

– Vibrational (2~50 µm) NIR-MIR

• Excitation of fundamental vibrational motions of atoms

– stretching and bending

– Frequencies related to strength and length of bonds

• ~1.5 - ~6 µm are weaker overtones and combination bands

– Complex transitional region between reflection & emission

– Lattice vibration (>50 µm) FIR

• Excitation of fundamental vibrational motions of atoms



MIR
FIR vs MIR spectra

FIR



Vesta Main Enigmas

Vesta’s enigmas could be studied by means of MIR-FIR imaging 
spectroscopy. The Vesta potentially resolvable diameter (0.4-0.6 
arcsec) would allow to investigate the mineralogy of large areas 
of the Vesta surface.

• Composition of dark-hydrated materials
• Detection of plagioclase
• Olivine are present on Vesta?
• Mesosiderites come from Vesta? 



Two tenuous dusty torus should be present around Mars formed by the
impact ejecta from the martian moons Phobos and Deimos (Krivov and
Hamilton, 1997 and refs therein)

Martian dust Torus (1)



Both belts are seen edge-on and have
the maximum optical depth, during
Mars’ equatorial plane crossings. Of
course, the chances to detect the belts
are the best if a plane crossing occurs
close to opposition, when geocentric
distance to the planet is at a minimum.

Martian dust Torus (2)

Spitzer

Spitzer



Martian dust Torus (3)

One of the most promising opportunity to observe the Torus is end of 2022
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